Abstract
Introduction

1
The phrase 'reading the play' is often used by coaches in team field sports where 2 perceptual-cognitive skill is integral to performance. This colloquial expression describes an 
11
A relatively recent addition to contemporary decision making theory is evidence to 12 suggest that individuals adopt simple heuristic-driven strategies (i.e. a mental shortcut that 13 reduces decision-making time) to cope with the demands of complex scenarios such as those 14 faced in team field sports. Raab and Johnson (2003) have argued that performers 15 predominantly "take the first" (TTF) option generated when making decisions. This heuristic 16 (i.e. the TTF heuristic) was based on evidence that 60% of participants took the first option as example, those performers that generated one or two options made more correct decisions 21 than when five or six options were generated. Consequently, it was suggested that if the first 22 option is immediately taken, it is more likely that a correct decision will be made. Recent 23 research has provided further support for this heuristic when making decisions in dynamic 24 and time-pressured sporting situations (Hepler & Feltz, 2012) .
25
Despite the extensive literature outlining the underpinning qualities of perceptual-1 cognitive expertise, there is a need to ascertain how these perceptual-cognitive skills can be 2 facilitated in practical settings. There is a relative paucity of research to substantiate the 3 influence that instructional sets have on facilitating decision-making performance. One 4 exception is Raab (2003) who reported that an implicit learning approach was advantageous 5 in low complexity situations. However, when the complexity was increased by manipulating 6 perceptual and cognitive aspects of the display, explicit learning involving "if-then" decision- 
15
Thus far, few researchers have applied the notion of the TTF heuristic as an actual 16 instructional approach to improve decision making in team field sports. For instance, would 17 the instruction to "take the first option" benefit players' decision-making performance in a 18 team field sport such as Australian football? We explored this concept not as a test of the 19 TTF heuristic per se, but rather a translation of the concept as an instruction for athletes.
20
Although researchers have suggested that skilled athletes may adopt a TTF heuristic when 21 playing team field sports, it is quite possible that the application of an instruction based on 22 this concept may actually limit players' decision making performance. The TTF heuristic is 23 based on a paradigm that allowed athletes to search the display and verbally generate as many 24 options as possible before making a decision -and this final decision was found to be the 25 first option in 60% of cases (hence the use of TTF heuristic in coaching vernacular). In 1 practice, while the application of this heuristic may be advantageous in some scenarios, if a 2 player's attention is initially drawn to an incorrect option in other scenarios, then the wrong 3 decision is likely to be made. In the case of team sports, there is evidence that the attention of To assess the influence that the TTF instruction has on decision-making performance, 10 it needs to be compared to another instruction that will likely cause the opposite behaviour.
11
Given that the TTF instruction encourages players to search for the first clear option to pass 12 the ball to, it needs to be compared to an instruction that will encourage players to search 13 more widely before making a decision. A common instruction in Australian football is to 14 "keep the ball away from the loose defender". Such an instruction is likely to increase 15 attention to the loose defender prior to searching for the free player to whom the ball should 16 be kicked. We compared the TTF instruction with this commonly used coaching instruction.
17
Player experience is another key factor that influences the effect that instruction has 18 on performance. The performance of experts can be hindered when attentional focus 19 instructions (i.e. step-by-step skill based instructions) are given, whereas novice performance 20 benefits from instructions that guide attentional focus to the skill performance (Beilock, Carr, Therefore, the main aim of this study was to assess the influence of specific 1 instructional foci on the decision-making accuracy of skilled performers when viewing 2 complex, team-sport scenarios. One group was instructed to "take the first option" generated, 3 a second group was instructed to "keep the ball away from the loose defender", while a third 4 group was given no instructions (control group). It was hypothesised that that the "take the 5 first option" instruction would result in faster but poorer decision-making than the instruction 6 to "keep the ball away from the loose defender" as it will likely cause players to make quick 7 decisions based on where there is movement, rather than searching the display for the best 8 option. This would be underpinned by more fixations to players making sharp movements 9 and a lower visual search rate. In comparison, the LOOSE group was expected to fixate more 10 on the loose defender and have a greater visual search rate than the other groups. Visual 11 search patterns were measured using an eye movement recorder. A second hypothesis was 12 that both instructions would result in better decision-making accuracy than the control group. Another aim of the study was to examine the influence that instructions have on 17 experienced performers compared to lesser experienced performers. For the purpose of this 18 study, experience was defined by the number of games played in the elite national 19 competition. The third hypothesis was that lesser experienced performers would be more 20 influenced by instructional foci than their more experienced counterparts. This prediction was 21 based on research that has examined the effect that performer experience has on the influence 22 of instructions (Furley, et al., 2010) . given by all participants. Approval for the research was given by the university's Human 
Research design
9
The decision-making performance of participants was assessed in response to 10 engagement with video-based, game-specific attacking scenarios, with gaze behaviour 11 recorded during this task on a subset of participants using a head-mounted eye movement 12 recorder. Participants were randomly stratified into three groups: LOOSE (n = 15, 7 having 13 eye movements recorded) were given instructions to "keep the ball away from the loose 14 defender"; TTF (n = 15, 6 having eye movements recorded) were instructed to "take the first 15 option"; and NI (n = 16, 7 having eye movements recorded) were given no instructions. lesser experienced group usually played in the 'reserve (i.e. second tier)' team.
11
Filming procedure/scenario development 12 The game-specific scenarios were filmed during competitive training to provide All scenarios were designed to challenge the players' knowledge of typical options 13 that they are normally confronted with in a game. As the participants were elite players from 14 the same squad, there were team rules that also provided a general framework for the players' Mean number of fixations -a fixation was defined as a condition in which the eye remained 24 stationary (1.5° of movement accepted) for a period of at least three frames (≥ 100 ms). The analyses consisted of (1) non-parametric statistics for decision-making accuracy 6 data and (2) parametric statistics for decision-making time and eye movement data. Peat and Barton's (2005) guidelines for assessing normal distribution were followed. Decision-making 8 accuracy data were not normally distributed and, therefore, non-parametric statistical tests 9 were used. Differences between the three groups in decision-making accuracy were examined 10 when all players were included, and within the less experienced and experienced players, respectively. Since non-parametric tests were used, medians (Mdn) and inter-quartile ranges
12
(IQR) were reported. Consequently, differences in decision-making accuracy were examined 13 using the Kruskal Wallis test. If the main effect was significant, Mann Whitney-U tests were 14 conducted as a post-hoc analysis using Bonferroni correction. The p value was adjusted to 15 0.017. For these data, Cramer's V was calculated to measure effect size. Decision-making time was analysed using a one-way ANOVA while mean number 1 of fixations, mean fixation duration, and search rate were examined through the application 2 of a 3 (group) x 2 (display) mixed ANOVA. Group (LOOSE, TTF and NI) was the between-3 participants variable and display (even player display and loose player display) was the 4 within-participant variable. Data on fixation location for each display were subjected to 5 separate mixed ANOVA analyses. Group was again the between-participants variable and 6 fixation location was the within-participant variable. Greenhouse-Geisser and Huynh-Feldt 7 procedures were used to correct for violations of the sphericity assumption where appropriate 8 (Girden, 1992) . Since there were unequal sample sizes in each group, any significant main 9 effects were further examined using Gabriel's post hoc tests (Field, 2009 
Results
13
Non-parametric statistics 14 The subset of 20 players, whose visual search behaviour was measured, compared 6 well with the entire participant cohort with respect to decision-making accuracy; hence, it 7 was assumed that the visual search data collected was a true representation of the whole 8 group (n = 46). Specifically, the same trends were found between the three sub-groups as 9 when the entire cohort were analysed. The Kruskal-Wallis test showed a main effect for The visual search data for the three instructional groups are presented in Table 1 . No 16 differences were found among the three groups in mean number of fixations, mean fixation 17 duration and search rate, but differences were found between the two displays (i.e. even 18 player display compared to the loose player display). Multi-collinearity of the visual search has simply assumed that participants have followed instructions without any measure to 13 support this assumption (e.g., Wulf & Su, 2007) . Visual search data verified that the attention 14 of each instructional group (i.e. LOOSE and TTF) was directed towards the loose defender 15 and the first clear option, respectively. Moreover, a difference was found in the loose player 16 display where the LOOSE group attended to the loose defender more than the TTF group 17 and, conversely, the TTF group fixated on the player providing a strong central lead (A2D2) 18 more than the LOOSE group.
Decision-making accuracy: All players
19
The main aim of the experiment was to examine the influence that short-term 20 instructional foci has on decision-making accuracy of skilled performers. In general, there 21 was a lack of systematic difference among the three groups in decision-making accuracy and, 22 thus, our hypothesis that groups receiving instructions would demonstrate superior decision-23 making accuracy was not supported. Specifically, there were no differences observed 24 between either of the two instructional groups and the (control) group given no instructions.
1
In fact, fixation location data suggested that the NI group adopted visual search strategies that 2 did not differ from that of the TTF group -that is, their attention was drawn to the teammate 3 presenting a strong lead in the centre of the display. This is not surprising given the 4 perceptual-cognitive adaptations that are pre-eminent among skilled performers (Williams & 5 Ford, 2008), and it is likely that such performers have developed patterns of behaviour (i.e. visual search strategies) to cope with complex scenarios in the field of play.
7
The only difference found in decision-making accuracy was between the LOOSE and 8 TTF groups in the even player display. This result was unexpected given the nature of the 9 LOOSE instruction in a condition where there was no loose defender. However, when each of 10 the even player display scenarios were examined in greater detail, it was observed that the 11 significant difference between the decision-making accuracy of the two groups was attributed 12 to large differences in three of the six scenarios. These three trials all had one common 13 feature -there was a strong lead drawing the decision selection of the TTF group, but it was 14 not considered the correct decision by the coaching panel. When visual search patterns were 15 analysed in these three scenarios, no differences were observed among the groups. We 16 therefore speculate that, despite attending to the same locations as the LOOSE group, the 17 TTF group did not make the correct decision due to adherence to their instruction. It appears 18 possible that the TTF instruction lead to attentional capture, thereby hindering the The secondary aim of this study was to assess the effect that performer experience had 4 on the influence of instructions. It was found that less experienced participants in the TTF 5 instructional group were primarily responsible for the poorer decision-making performance of 6 that group. These data for highly-skilled (i.e. playing in the elite national competition) lesser 7 and more experienced performers extend previous findings where 'less experienced' 8 performers were of novice standard only (Furley, et al., 2010) . These data also suggest that 9 less experienced players are more likely to adhere to a coaching instruction, while 10 experienced players rely more on their 'know-how' to regulate their decision-making 11 performance. These findings also demonstrate a potential problem with coaching directives, 12 in that certain instructions (e.g. "take the first option") may create inattentional blindness in in the loose player display.
Even player display
